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8ysLoms
le Heview of vprevious discussiont

l. Presented evidence showing that b.f.b, cycle results i altorations in
heterochromatic elements of chromosones of complement -- centromeres, ends,
knobs and nucleoluis organizer,

2. Because new mutable genes apreared in »nroseny of b.f.b crecle »lants,
the relationship between altered heterochromatin and their anvearances
suspectced, ’

3. Presented evidence of induction of Dt-tyre action in endosperms
undergoing b.f.b. cyecle whore aq homorygous,

i, Gave reason for OXpectl g dots of Ay in sectors =-- the statc of the
aj recessive: FProduces dots of Ay in presence or Dt,

5. Recent work with a, - Dt system, Chanres in state of a; found:
produce early utati ns %o A7 and %o pales, This done by Hulfftr at Hissouri,

6, Wew nositicns of Dt found:

a). ithoades: Dt in his strain located at or &n knob in short am of
chronosone 9,

b), Nuffer, analvsed strains of maize from South America to sce if Dt
might be present i them, Found Dt unit in two stra'ns: Une from Feru and
one from Brezil,

Both of these Dt units behsve just as Dt discovered by ithoades,
Can not be distinguished from one anoth-r on baﬂis of ccticn of a

Fositirns of Dt units in chromosome com-lement: OUne analysed; not
in chro ©go e 9 but linkage with L suggest it is located in chro osove b,

This cxvected, if Dt lilke Ac, Can hove it loe2ted in farious varte
of the chromcsone cormlement,

Iy

Thece rosults bring resemblance of A.-Dt svsitoem closer to that lknown
concerning the Ds - Ac svstem, The sormalic er"e”“L “n fo;pd incarly

sectorials necd further Investicaticrn for similaritics,

, In the a Jt svstem of Rhoades, hidden rmutaticons very much su
on basis of disctribuvtion of dots in the kernels -- not wrandom, but in
sectors,

1spectoed

-

1. One i volves the = 'read of mutatirnal changes along tne chro-

II. Today - wish to show othser tymes of svsbtems than trose nrevioes

i"duced by events at Us,
2. “he other two involve tne ~ction & controlling svstems thot differ

from thosc of Ac or D,

4

3. Yo time to develop the snalvsis in deidl Hust describe beh-vior
witheout mueh documentaticn this time,
ITI, The srwread of mutati-nal chance ong the chro wgcie, .

alo
1. Zow discovered: ln analysis of two cascaos wosre s bebtween + and Sh, hutb
clozse to Sh, I Ds 5h Bz

2.,Initial tests, showed Ds verw close to Sh, leed : rs to
determine thec crossing over between Ds and Sh., This obtained Ber both cases,
1 wwes of testss Dgioh Bz U o
3. The tvonesz of tests: I uuwsz Ix x C ds sh bz wX.
U ds sh bz wx
a). With Ac in heterozvrous parent: Une test: 5907 k-ornels. Cnly

ero
one kernel that mignt ®e a crossover betireen Ds and Sh Tound,
T Ds sh bz wx kernel,



b), 37 excentional kernels found: These were — Ds sh Bz in phenotire,
M

ety ot 1 oo e

Could not be due to double-crossovers; Ho recivrocals:C Sh bz .

¢c). When no Ac in hetosrozygous parent, crossed to C sh bz wx Ac, no
excentional kernels found; no crossovers between Bs and Sh either,

d). Susrected that the exceptional kernels with L Bs sh Bz we e produced

by change in acticn of Sh to sh from Ds event,

.. The tests of the homozvgotes:

it

Ds3h Bz Ac or Ac x G sh bz wx no 4c
Ds Zh Bz ac Ee

The results?

parentage in

eross I Sh I sh "CUSh "gY  gh ___totals
emale 2,365 16 22 3 2106
Case I
Male 11,002 1.2 16 22 11,622
Female 9,082 18 55 2 9,157

Case II '
Male 5,00l Ly I 2 5,0l

IV, fests of the I sh kernels:

37 were I Dssn Bz, 12 were I Ds sh bz

1., The I Ds sh Bz kefnels:

a)., In 9 of 37 cases, reverse mutati ns to 3h occurred, No change in
Dg locati n 1n tbe rever31ons. Pfwo of 9 hignlv mutable:

e ey g L

I Dssh = I DsSh - I Dssh Ds not removed whien rutetions occur, no:
changed in locntion, ’

b)., One oo the mutrbles: crocsing over grootly modified: Increased
50 % over standard in I to Ds reglion, and 300% over sta ndgrd in Dssh Bz
region, This anrenres even when mutation to Sh occurs, Tests conducter
over three generaticns -- crossing over remains nigh,

¢). Cther coses where reversions oceur —- no change in crogsing over
in marked regions : I to sh, and sh to Bz,

d). Among the non-revérsicn group: Disuznauished from one anotihcr on
basis of crg°§in Qover: some show normal anount; some show reducticn in
sh to Bz intorval; some ghow no crossine over in sh to Bz inte-val and
reduced amount in L te sh intervol,

e). In all 37 cases of rmtaticn to sh, normal mele and ferale t= nsmics
and viavle hornozvgotes,

). Coneclusions: Mutation to s occurs when Dg to left of Sh but only

when Ac vresent, He change in location of Ds wren t:is ocrurs; rwutants
differ “rom one ancther on beasis of prcsence or angence of reversionsz, and on
increcses or decreaces iIn crossing over In I to sh, and sh to Bz in-arvcls,

.
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to left of I, In
Ac was altered coincidentl

£)e In one case - Case II = Ac in chroncsore
majority of the I Dssh kernels, locotion or state
with apne: rance of mutaticn,

[oJNe}

b

2. The I Ds sh bz koernels 12 caurc

a), larked diiffcrences exnibited among tiem:
Plant Trom one kernel -- bz; non-muiable; no pollen and no kernels
formed, Comrletely male and female sterile,
Cthe s differed with resard to vresence or absence of reversicn
in viabilities when heterozvgous and homozrgous; in transmicsicns @rough
male and female gametes,

’

b)., These 11 formed a graded series,
(1) &h and bz phenotimes: Normal male and fermale stransmicsio
Ds prezmnt, to afbt of bz and right of I, Normal homozvgotes; rev: si
to Bz in prasence of Ac but rate very low, No revsrsions to Sh noted,
Chromosome: normal, Crossing over 4 to sh normal; not tested between
sh and bz,

(2)., Bxactly like above, excent that no reversicns of sh or bz noted,

(3). Reduced transmission of chrenoscme carrying the Ds sh bz modified
segment,threugh mnle- no reduction through femalej homozygote very Inviable,
Chromcsore normal; rossing over L to sh normal

(L), Very much reduced transmissions through male of chrciiosome
carrving I Ds sh bz segment. Hormal transnissions through female; no
homozyvgotes; he tOTOZVgObeS (1 dose of Js sh bz segment) very abnormal and
gquite 1nV1aLle in some kernels, Chro-cso~e normal in morc-hology; crossing
over to elthcr side of modified segment normal; no crocssing cover wit in
segment noted,

(5) No transmissions through pollen of chrcmosome carr ing segmentsy
reduced transmissions through female; chromcgcres nermaly very invieble

hetorozygotes (1 dose); normal crossing over I 4o gh and Teverd Lz, No
erossing over within fegment noved, To reversions,

c). In all cases, Ds procent, Dg sh bz formed a unit in inhoritance,
in cnses where reduced transmissions occur,

d). The inviabilities of the hcterozygotes -- dominance -- not due to a
deficiency, Defilciency of whole short arm of one chro cgone -- normal kernels,

e), Conclusions: A Ds event, resulted in change in action of Sh and Bz
cofncidently. Produced only when Ac present, No change in location that
is marked noted, Reversions in only one case ~-- and tiis a case of nornal
transmissions and viarilities of homozrgote, opread of mumtional effect
probably beyond Bz as indicsted by the inviabilities encountered,

No change in chronosome morphology noted in any case,
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V., The soread of change along chrcroscome from Ds to I,

1. The "C" kernels in table: These expected on Tollow ng reasoning:
Females: Ds break: L5 I Sh Bz
) C
T Sh Bz

1 . i . >
One-third of short arm ellminated: ‘this is not
sufficient deficlency to eliminate functioning of female gametophyte,

In cross: would expect C Sh Bz kernels from this and
they should be variegated for bz due to b.f.b. cvcles

2. Un the ears, some of the C kernels showed expected bz variegation;
others did not show this variegation, Some exnected not to show b,f.b
cycles: ransloc:tions, non-reciprocal could occur occasi nally to

produce: *
O 0 00 05 00 ShBé

-

3. The anelysis of plants from the two tvpes of C kernels:

10 from CBz - C bz variegated ciass: All as exivected:

o P [
- - L o
i s vl
[ ¢
. o~
e
i T

No'Ds present in tests of subsequent generations,

10 from the C Bz, nct obviously variecated class:

2 -- non-reciprocal translocations: ™ @ No Ds,

1l -- former dicentric, centromere removed

from one chromatid, No Ds, e 5
i, The remaining 7 in the C Bz, not obvicusly var, class,.

a). All had normal chro-oscmes 9,
b). All had Ds, just to left of Sh.
c). Divided into two classes on basis of genetic behaviord

he 3h

td
™

o

li =~ Reduced trangmi sion of

(]

chrcrosceme through male,

i}

3 == HNo transmission of Sh Bz chro-oscie throush molee

®© lored kernels,

g TR DoUnRy

d); The homozvgetes: In |y cascs: colorless kernels, The heterozvgotes



Red I Ds Sh Bz Crossing over Red-l1 to BR, -- none,
" i Sh to Bz =-- normal,
C ds sh bz :

e). The seedlines from the homo_vgotes: green -- albinescent - diles,
All four cases exactly alike in tlhicse resmectse

£). The three remainins cases: Like above, except no male transmicsions
of ehroioso es with the '"red, .I", Form good homozvgotes with other Ik cases,
however,

g). Gonclusicns: Ac

tio of i1, or a deficiency, not seen, to left of Ds,
Ds not removed by tiis, Cro

ing over in al “ecued segment not seen,

VI. General conclusions
l,1Genes close topether in this cases Ds in the middle,

2. Changes occur to both Pig“t and
altered in locotion wnen change in gen

left of Ds but Ds not removed or markedly
nic action occurs,

3+ These chanpges are relatively rare -- see table -- but methods used will
find them readily. This not ersy in caccs where Ds not close to aeveral
loci -~ thre majority of caces,

lie Analysis reveals pﬂegd of mutatiocnal changealong chromcsone, Not
always deficiency, as the ca ¢ of bz to Bz coincident with sh bz mutoticn
shows

5. Deficiencies not probebly -=- should loce Ds in many cases but Ds
always pnresent in these cases, Also, a heterozvgous deficie ency, in ceas-s
of Ds sh bz not the expnlanation,

6. these rare coses can cxplain the few cases, in studs of c-nl, where
reversicn to C not accompanied by loss of Ds, It remained very close to C,
Also, some kernels thet rev rted to mutaile condition noited -- anasin, rarc,

CDs = c to C; This CDs gives c-rmiable arain.)

The system controlling evants at a.-m2
A / a Ds and Ac 1
e First appecrance: in culture having mpsxi. Change at Ay; found in
ingle kernel following cross of female by a1/aq
2e Two classcs of mutatio
Class I, == To highe
smooth over alev?one layer,

ns:
r alleles of normal Ay Kernel dark color; color
Plant: Dark color; leaves colored in blade.

Class II rmt:o wns. Very diffcrent: Diffuse -mottolsd: Quantative
expressions from nearly colorless to very dark. Plant: color in
Sheath glumes, but none in the blade except in mid-rib and edge of leaf
Sun 0010f0a ~=- Tequires much sun to form dark color: Unver and lower
sides of glumes show this

Mutations of both classes are stable, No relation between color in
kernel in diffuse-mottled class and coclor produced in plant by same
mutatli n, An almost colorless kernel can produce plant with dark color,



3¢ Mutatic s occur in vlants =- can recognize both tyne s resdily,
Plants derived from v- riegated kernels -- w711 SLOW uOtl classes of

mataticons,

i, The germinal rmtaticns: To full A, and to the diffuse mottled cddss,
All stable in subseocuent gencrations,

5. The frequency of germinal mutations: Lxamples:

o s s
a)-m2/a; m-2 female X a4 /al mele

16 ears: Full Ay diffuse-mottled variegated for both
types of mutantions,
105 955 2751

Total -~ 3811
1/l -- 953,

Hach of the diffuse mottled mutations a new cne,

5 ears a1 Al diffuse-mottled variegated for both
tyvpes of mutations,
31 309 579

total -~ 919 1/3 -- 306

Ly ears Full A diffuse-mottled variegated for both
l *
tvrecs of mutants
L7 118 L3l
total - 899 % -- [}9.5
Through male -- often same types of ratios obscrved:
Al diffuse-motthed variecgated totals
3:1 ratio 25 180 L53 678 1/l 169,5
1:1 95 1391 1356 282 & 121
o B @ - S oy 1 e S
6. VWnen mutant sector present on ear: a;m-Z p4 a, x al/a1
/ R ‘:“"“ &@2»&? LYY I ?th G’—*ég‘” - G g
5 <. .
/ ; A w!(/fs,}m ’*LL'A@I’-(M

{ f/ Cen \Rg\o &) ng‘&ui "‘i’g" 2\ ik obit



T« Gonclusion: Some factor nresent -- segrerating at meiosis, “hen
absent from nucleus, a rmutaticn to the diffuse mottled class ocours,.
These mutants mbshle from then on.

This factor also s-gregates scmatic: 1ly -- consequence, a
diffuse mottled rmutations when factor reﬂoved from ths nuclieus,

Factors probably move about, as docs Ac, Reason for the
unit ratios observed, when not 1 : 1, -

System controlling mutations at aq = nl,

1)

1. Yany different types of mutations occur. lHany different stotes arice,
2. All have essentially same svstem of control of mutations, but mcet of
study conducted with one stabte -- that ~roducing dost of A, and some pale
mutants -~ thiése last will be shown to be not like mutants previovsly
encountered,

" The general pattern of behavior of the centrolling systonm,

yod . . . ns . . n

a). A factor, s for variegation, and modification of action of a locus,

presenﬁufor variegation to occure 1
e

b), When V present, the kernel color: colorless background; dots of full
Al and pale areas,

Pr kernels pr kernels

~

¢)., When V absent, all kernels are pale non-variegated,

Pr kernels pr kernels
) y @ . ; - LY
3‘ ) LI o s ‘
» o
d). *his phenotype avpears gencration after generation as stable. Wi1l

become mutable when V added: J-hen, color of background -
to full A4, Azain, some of the rale areas,

e). The V shows dosages -- seen in other stales very clearly -- controls
time of change to futl Ar. Sometihing like Ac in %£-is reaspect,

d). Linkarc of V found -- First linkage - chroosome 6, Toble on Loard,
e)e. Several sister —~lants -- V not in chromoso-e 6o

f). Some -lants -- ratios indicats that 2 V facktors present, not located

in same chromcso-e . .
° ‘FM\‘M cﬁ)’\o gu F&ULQ mqiﬁ‘f}{ (11 Gﬁ'—!'?

colorless, mutation



g)e The ratios and behaviors suggest that V is transposing, just as Ac
transposes, but these transpositions occur earlier than those of Ac studied,

3. *he somatic chances to "pale' - give rise to ears:  Sectors:

B The kernels with aq-ml/ a;5/a1® Y¥/ yv /vy v

Normal Loss of chr.6 in sector

) 'o W
, 5
N

g 'Y, )
4 . A
\“g "'“’//

///

5. Somatic chan~es in single plant:

.,

i

fa —— e

2

1l ear on plant ¢ 1 : 1 for vzr, to pale
Tiller ear ¢ 3var ¢ 1 pale
Yther tiller: all pale,

6. L and 6 above sugpest somatic segregaticns of V,

Yomparisons between controlling svstoms of aj-ml and aj-m2
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